Distinct binding sites of Ala48-hirudin1-47 and Ala48-hirudin48-65 on alpha-thrombin.
The interaction of alpha-thrombin with Ala48-hirudin, Ala48-hirudin1-47, and Ala48-hirudin48-65 was analyzed. Mutations at Pro48 were found to cause only slight changes in the kon (human: 3.1 +/- 0.3 x 10(8) M-1 s-1; bovine: 1.03 +/- 0.3 x 10(8) M-1 s-1) and koff (human: 0.4 +/- 0.2 x 10(-3) s-1; bovine: 2.9 +/- 0.4 x 10(-3) s-1) rate constants for the formation of the thrombin-hirudin complex. The amino-terminal fragment Ala48-hirudin1-47 containing the three disulfide bridges and the carboxyl-terminal fragment Ala48-hirudin48-65 were derived from the Ala48 mutant by proteolysis with endoproteinase Lys-C. These fragments inhibit bovine alpha-thrombin clotting activity with IC50 values of 0.6 and 4.9 microM, respectively (2.4 nM for r-hirudin). By mapping the interaction of Ala48-hirudin-derived fragments with bovine alpha-thrombin by limited proteolysis with trypsin and pancreatic elastase distinct binding sites for each fragment were determined. The carboxyl-terminal fragment was found to bind to the proposed anion-binding exosite in the region B62-74, whereas the amino-terminal fragment binds to a region around the elastase cleavage site at residues 150-151 of the alpha-thrombin B-chain.